Hypocholesterolaemia and cancer?
The serum cholesterol concentration of a population can be reduced and this is accompanied by a decrease in the incidence of coronary heart disease.' This observation raises some important questions: can the serum cholesterol concentration be reduced to an excessively low level by diet alone; is a low serum cholesterol concentration harmful; and is there an ideal range for the concentration of serum cholesterol ?
Lewis and coworkers reported a decrease of 29% in mean serum cholesterol concentration in 12 Trappist monks after taking a modified fat diet supplemented with fibre for five weeks2 -a result obtained with optimal compliance over a short period. The Oslo Study Group admitted 1232 healthy normotensive men with serum cholesterol concentrations between 7-5 and 9-8 mmol/l to a randomised controlled trial to determine the effects of reducing smoking and reducing serum cholesterol concentrations by modifying the diet.' Mean serum cholesterol concentrations were about 120% lower after five years in the treatment group, who experienced significantly fewer coronary events. This suggests that with appropriate dietary advice the mean serum cholesterol concentration in a population may be reduced by 10-15%/,, a reduction which can hardly be regarded as excessive. A highly significant positive correlation was obtained when death rates from different countries for coronary heart disease were compared with those from cancer of the colon.3 Rose and coworkers investigated the possibility that a raised serum cholesterol concentration might be a factor common to both diseases. Surprisingly, cancer of the colon was shown to be associated with low concentrations of serum cholesterol. The
Framingham group studied 5209 people prospectively over 24 years,4 finding that in men there was a significant inverse association between serum cholesterol concentrations and cancer at several sites, of which cancer of the colon achieved the greatest significance. There are several explanations for this association. Firstly, it may be the effect of competing lethal risks: people with high serum cholesterol concentrations may have died prematurely from ischaemic heart disease while those with low concentrations survived to develop cancer of the colon. Secondly, possibly a low serum cholesterol concentration is a consequence of cancer of the colon rather than a predisposing factor, though if this were true the Framingham patients would have had low cholesterol concentrations for at least 10 years before their cancers were detected. The absorption of cholesterol from the diet is variable but low, decreasing as cholesterol intake increases. The remainder is excreted in the faeces as neutral sterol.5 A diet with a high content of animal fat will therefore increase the amount of cholesterol entering the colon. A third suggestion, therefore, is that cholesterol acts as a cocarcinogen within the colon.6 Finally, a high fat diet stimulates the secretion of bile and bile salts may be converted by bacteria to cocarcinogens within the colon.7 8 This effect may be enhanced if transit time through the colon is slow and the exposure of the colonic mucosa to carcinogens is prolonged. Thus individuals who absorb cholesterol poorly, and ingest a high cholesterol-low fibre diet, might be especially at risk of developing cancer of the colon.9-11 In support of this hypothesis, recent work has shown a highly significant positive correlation between cholesterol intake and cancer of the colon. 12 Possibly a low serum cholesterol concentration may be associated with other aetiological factors contributing to cancer. A diet low in cholesterol may contain synthetic trans fatty acids which could increase the permeability of the colonic mucosa to carcinogenic substances.'3 Another possibility is that low serum cholesterol concentrations may be associated with low concentrations of plasma retinol. The concentration of plasma retinol and the dietary intake of r-carotene are inversely related to mortality from cancer.14 15
Marenah and coworkers (p 1603) show a direct relation between low density lipoprotein concentrations and plasma concentrations of retinol and 5-carotene. If hypocholesterolaemia is carcinogenic, what is the mechanism? Oliver suggests that it might be via a reduction in the amount of cholesterol within the membrane of the cell, which alters its fluidity.'6 Marenah et al examined the cholesterol content and fluidity of monocytes and fibroblasts over a wide range of cholesterol concentrations and conclude "that changes in cell membranes are unlikely to occur at serum cholesterol concentrations attainable by the dietary or drug treatment of hyperlipidaemia."
So what practical conclusions may we draw ? The relationship between low serum cholesterol concentration and cancer is present only in men, whereas that between increased serum cholesterol and heart disease is present in both sexes. Mortality from ischaemic heart disease exceeds that of cancer of the colon at all concentrations of serum cholesterol in men.'6 Mortality from cancer of the colon is virtually on a plateau between serum cholesterol concentrations of 7-8 and 4 9 mmol/l, but below this rises quite steeply. Mortality from ischaemic heart disease is on a gently rising curve below a serum cholesterol concentration of about 7-0 mmol/l, but then increases markedly.'6 Within a population widespread mild hypercholesterolaemia will make a greater contribution to coronary artery disease mortality than a few individuals with severe hypercholesterolaemia. Thus, in the light of present knowledge, we could take 6-5 mmol/l as the upper limit for primary prevention of ischaemic heart disease and 4 9 mmol/l as the lower limit to avoid the possibility of developing cancer of the colon. Reduction in serum cholesterol concentration should be achieved initially by modification of the fat content of the diet complemented by an adequate intake of 5- 
Antivivisection
The Cruelty to Animals Act' was passed in its present form in 1876 mainly as a result of pressure from the medical profession led by Dr James Paget. Doctors were well aware of the importance of animal work in advancing medicalknowledge but were equally determined to keep out of Britain the horrible practices occurring in some other European countries in the middle of the last century.2 3 They wanted legislation which would eliminate cruelty, keep the infliction of pain to a minimum by the use of anaesthetics, and ensure licensing and surveillance of animal experiments.
The Act was passed against the wishes of many antivivisectionists for whom nothing less than a total ban of all animal experiments was satisfactory. Their leader at that time was a formidable woman, Frances Power Cobbe, described by a contemporary as being "entirely impervious both to ridicule and reason" and having "inextinguishable eloquence especially in the direction of vituperation," qualities of great value in the leadership of any campaign.4 Miss Cobbe's present day successors share with her the ability to stir the emotions of the British public, as is evident from the nationwide campaign by the contemporary antivivisectionists. This is trying to create such a degree of sympathy against animal work among the public that Members of Parliament will be encouraged to introduce highly restrictive measures when debating the Government's proposals for new legislation set out in its white paper Scientific Procedures on Living Animals (Cmnd 8883).
The propaganda is documented by photographs ofmiserable cats and dogs, by statements that such animals are subjected to cruel, unnecessary, and agonising experiments without anaesthetics, and by misleading accounts ofexperimental work. Unfortunately responsible organisations such as the Royal Society for the Prevention of Cruelty to Animals are able to quote a few reports from scientific and medical journals of research that seems to have caused unacceptable suffering to animals-examples which give spurious respectability to the whole range of allegations. For example, claims are made that medical schools purchase stolen animals. Such allegations are not only lies but lies that cause great misery to children, families, or old people who may have lost a much loved pet and imagine it cowering in a cage awaiting some atrocious torture.
Each year in Britain 360 million animals are killed for food. The total number of animals used for experimental work in the whole of Britain in a year (1980 Home Office figures5) is 4-6 million, and most of the animals are mice (2.7 million) and rats (1-0 million). Dogs and cats, the animals most frequently referred to in antivivisectionist propaganda, represent 0-400 of the total.
Most animal experiments (3.7 million, or 80%) are done without anaesthesia because feeding experiments, taking venous blood, or giving injections, do not require anaesthetics in animals any more than in man. In more extensive procedures anaesthetics are used and are as effective in animals as in man.
The 40 universities in Britain with medical, dental, veterinary, and pharmacy schools or biology departments are responsible for less than one fifth of animal experiments. Commercial concerns and governmental institutions are responsible for most of the others-which are often required by legislation passed by Parliament to protect the public. These requirements may well need to be re-examined-but it is the legislation requiring the tests to be done that needs modification, not the 1876 Act by which the animal work is controlled. Tests on cosmetics have been greatly criticised, but they account for less than 0.7o% of all animal work, and because cosmetics are so bland they seldom cause anything more than transient discomfort when applied to the skin or even the conjunctivae. The justification for these tests is that such materials may be applied with great frequency over months or years to the skin of infants or the faces of adolescents.
A frequent assertion of some antivivisectionists is that animal work could be entirely replaced by work on tissue culture. They ignore the difficulty that the function of an organ or the response ofan organism to infection, a malignant growth, or drugs cannot be investigated by studying isolated cells. No culture of mammalian kidney cells can produce urine. A culture of nerve cells tells us little about the complex functions of the brain.
Medical research owes a great deal to animal experiments and so do our patients, both human and veterinary. Every diabetic receiving insulin, everyone who has had a renal transplant, every leukaemic child treated with modern cytotoxic drugs, and, indeed, all who benefit from modem medicines owe a debt to animals. Doctors need not be apologetic
